Candida albicans can stimulate stromal cells resulting in enhanced granulopoiesis.
Previously, we have reported that although unperturbed granulocyte colony-stimulating factor (GCSF)-deficient (G-CSF-/-) mice are neutropenic, when challenged with Candida albicans, they develop a profound neutrophilia. In an attempt to understand the basis of Candida-induced neutrophilia in G-CSF-deficient mice, we have modified the Dexter bone marrow culture system to produce an in vitro model that mimics emergency granulopoiesis in vivo. In this model, stromal cultures are overlaid with bone marrow cells in the presence or absence of heat-inactivated (HI) Candida. Irrespective of the genotype of mice used as a source of bone marrow-derived stromal cells, stimulation of these cultures with HI Candida led to a significantly greater recovery of cells compared to unstimulated stromal cultures. In addition, there was a marked increase in the number of colony-forming units granulocyte-macrophage (CFU-GM), as well as in the percentage of granulocytes in the population of nonadherent cells recovered from HI Candida-stimulated cultures. The conditioned medium generated from stromal cultures derived from either wild-type or G-CSF-/- mice exposed to HI Candida, when applied to bone marrow cells in a soft agar clonogenic assay stimulated M-, GM-, and G- type colonies. Interleukin-3 (IL-3) and GM-CSF could not be detected in the conditioned medium from either HI Candida stimulated or unstimulated stromal cultures. However, IL-6 was detected in the conditioned media from both wild-type and G-CSF-/- stromal cultures. Addition of anti-IL-6 antibody significantly impaired granulopoiesis in unstimulated and HI Candida-stimulated, wild type, and G-CSF-/- stromal cultures. Conditioned medium generated from G-CSF/IL-6-deficient stromal cells had the capacity to stimulate bone marrow cells to form colonies comprised of granulocytes and macrophages in soft agar clonogenic assay. This study demonstrates that stromal cells can be stimulated with HI Candida and gives an insight into Candida mediated granulopoiesis.